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the bed ways, while the wheel spindle is carried direct on the saddle.
In machines of the second type, group 3, the work is held on a table
which can be traversed to and fro parallel to the axis of the wheel spindle
which rotates in bearings in a large cylindrical member which itself can
rotate in bearings in the frame of the machine. The axis of rotation of
the member carrying the spindle bearings is made to coincide with the
axis of the hole being ground and means are provided to enable the
distance between that axis and the axis of rotation of the spindle to be
varied so as to regulate the size of the hole being ground. The grinding
wheel in these machines thus has a planetary motion and the machines
are sometimes called " planetary type " machines ; they are obviously
best adapted to the grinding of holes in unsymmetrical bodies which
would be difficult to rotate, but such work is now commonly " honed "
(see Chapter 18).

In internal grinding the wheel must necessarily be smaller than the
hole being ground and thus very small wheels are often inevitable and,
in consequence, spindle speeds may be very high, sometimes reaching
30,000 r.p.m. These high speeds, in conjunction with the limited space
available, make the design of internal wheel spindles very difficult and
considerations of rigidity limit the depth of hole that can satisfactorily
be ground to about 6-8 diameters. Beyond this" limit the accuracy
attainable falls off rapidly and so deep holes are not usually ground but
are honed, since, as will be seen later, the honing process is not subject
to this limitation.

Automatic Sizing. In recent years much progress has been made in
the direction of making grinding machines automatic and at the present
time many machines, particularly internal ones, are fully automatic

except for the insertion and removal of the
work. In order to obtain automatic opera-
tion it is necessary to have a device to regu-
late the size of the work and to maintain it
within the prescribed limits regardless of
wheel wear ; some of these devices will now
be described.

The principle of the " Precimax " auto-
matic sizing mechanism developed by John
Lund, Ltd., of Keighley, is indicated in Fig,
288. Abell-crank lever A is pivoted at Band one
arm, provided with a diamond rubbing tip, bears
on the work being ground. The other arm is
arranged to intercept the rays of light passing from a source C, which other-
wise would fall on the photo-electric cell D, when the work reaches the right
size. Interception of the light rays produces a change of current through
the photo-electric cell and, after amplification, this change is used to
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